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REPORT.

Curcaco, OcroBer 2871m, 1868,

To His Honor the Mayor, and the Committee on Water
Works, Milwaukee.

GENTLEMEXN :—In secking to supply a city with water the first and most
important question should be, where is the available source from which to obtain
this supply in undoubted purity and in sufficient quantity, not only for present,
but for probable future wants 2 Where several such sources present themselvesg,
it is evident that the one from which the eity could be supplied most economi-
cally should be selected.

Fortunately in the case of Milwaukee there are several sources from which
the city might be supplied, either of which in the absence of the other, would be
considered very satisfactory as compared with the water, especially that of wells,
now used in many cities of this and other countries. Well waters in large cities
while they retain their coolness and 'clearness, and are drank with pleasure by
those accustomed to them, often become contaminated by infilirations, from
privies, cess-pools, stables, &c., which are causes or promoters of diseasc.
Three principal sources present themselves for the supply of Milwaukee ; these
are Lake Michigan, the Milwaukee River and the small lakes west of the city,
sufficiently elevated to supply water without the aid of pumping machinery, or,
as usually expressed, by gravitation alone.

The quality of the water in two of these sources, the Lake and the River,
together with that of the town pump, has been analyzed by Mr. Gustavus Bode,
of the firm of John H. Tesch & Co., of Milwaukee, and a copy of his report to
the Mayor will be found in appendix A.

It will be seen from that analysis that the water of Lake Michigan is chemi-
cally much purer than that of Milwaukee River, and there can be no doubt of
its pleasanter taste. It is said however, that for washing purposes, the water of
the River is preferred to that of the Lake. If this is generally the case it must
be owing to & neutralizing effect upon each other, of the various constituents of
the river water.
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In case the supply should come from the Milwaukee River, a reservoir sufli-
ciently large for settling turbid water would be exceedingly desirable if not

absolutely essential.

Surveys have been made of three reservoir sites :
Sixth ward, just west of the mill-dam ; 2d, a portion of the high ground in the
Fourth Ward on the north side of Spring St. and west of 23d st. ; and 3d, of
the block belonging to the ity in the First Ward, and considered as appropriated

1st, the high ground in the

for the purpose of a reservoir.
The results of the surveys show that it would be practicable to construct a

reservoir with a top water level of 150 feet above the Lake, with dams of earth,
and holding when full upwards of 33,000,000 U. 8. gallops, in the Sixth Ward ;
» much larger one of the same height in the Fourth Ward ; but that it would be
very expensive to construct one of earth the same height above the Lake, and
containing only 10,000,000 gallons in the First Ward. By reducing the height
of the reservoir 35 to 40 feet and extending its limits outside of the city property,
it would be quite feasible to obtain one of a much larger capacity ; but this
would be at the sacrifice of a very great advantage in the supply of buildings in
elevated portions of the eity, and in the extinguishment of fires. For these
regsons it has been thought best not to consider any height less than 150 feet
above the Lake for the top water level of a veservoir. Even with this height
there would be danger of frequent complaint of scarcity of water in the elevated
portions of the city, at any great distance from the reservoir. The experience
of all large cities supplied with water through pipes of the usnal sizes, from a
common reserveir, fully proves this.

Owing to what appeared to be the desive of the committee, the first plan and
estimate were made for a reservoir capable of holding 20,000,000 gallons, in the
Sixth Ward. From the irregularity of the ground it was a work of some time
and labor to determine the most economical 'form and position for such a
reservoir. In doing this it was ascertained that the ground would admit of a
still larger reservoir and consequently other trials and estimates were made un-
til it was found that without going north of the south line of Lee Street it would
be quite practicable to obtain one eapable of holding 33,000,000 gallons. As to
the neeessity or desirableness of a reservoir of this size or even of one capable
of holding 20,000,000 gallons, this question will be discussed further on.

On the supposition that it might be desirable to begin with as small a reser-
voir as practicable and enlarge hereafter, plans and estimates have been pre-
pared for reservoirs holding 2,000,000, 3,000,000 and 10,000,000 gallons. The
circumstances under which it might be advisable to make a temporary use of one
of them, will also be mentioned below.

In the construction of a reservoirit is proposed to have the top water level 20
feet above the bottom. This depth would be abundantly sufficient to prevent the
growth of aquatic plants and to preserve the water comparitively cool. The
hanks are to be raised 3 feet above the top water level, and 12 feet broad there.
The banks are to slope each way, one and a half horvizontal ito one perpendicu-



4

lar, all vegetahl
¢ Joam must be ca
8 savefully removed fr
N rom the hasis of the b
: banks,

which are to be m :
ade in la: er f &
{horoughl A yers of earth six inches thi
bt ﬁfgti';in:ohduted hefore the next is put on. The ::;;i;eé;ch lf'-.‘:’er to be
wo feet of puddle, then with one foot of hrake: Dtpe bty
! n stone or gravel,

and th i i
en with a paving one foot thick of rubble stone

The outside slo
. slope of the hank is to b
snehes e ARl : e covered with vegetabl i
hebeta ts b,e ! t‘he'n carefully sodded over. Inthe center j"the tz 105:“ Vg
a gravel walk six feet wide and three inches thick o e“l"l? o
s thick, on & layer of

broken stone tw i
s relve inches thick
; the remaini
5 inin t
made as the surface of the outside slope e

3 a .
actud struction of the work, it will L}
i . Ly 1 eil ¢ found better to pl.lt
In t]](; j(}t 1al cons ) probabl v he fi
:I]lt re gr vel between the puddle and the stone pav illg near the tOIJ of the dam
han one fOOt., on account of the action of frost ! l ?

It is I)lD[)DF‘.(’.I to lead the inf ent es reservoir through an arched
uent pipes into the § g

chamber of masonry i
- sonry in the dam
similar structure. s and to teke out the effluent pipes through a

In case a lar, i
g arge sized reservoir s
B iy i sieed should be adopted, it is propo i
s Ordinag’l ?1 earthen dam across its middle an’d thuapbep ;13(1 ot
iy ¥ as a settling reservoir. Should repairs 0):‘ cle . 'e i
4 i ‘ 3 ans
. S inﬂzl:li be emptied and the other used for suppl l?ng b{in‘*‘feg'
o it o s divi:;iua;n‘ri elfiﬂuent pipes should enter and leave}thfr;e cht?.
all.  An overfl ed by
e T g W orflow well, and
£ . clm the two divisions should be built in éhcnwa!]ll P;l ss;{g?d?omrﬂiled g
a small sized reserveir 5
should be ad it i
By . adopted, it is pr
i : proposed to conn &
this should require I.I‘Pes .around the outside of the reservoir, so th iﬁ'thb o
y- . cleansing or repairs, the supp! s ey
ythough it would be less uniform aril e
d require greater care i i
in working the

engines. 18 method f conn 1 ent and efflue pip
ey Th 0
CCtlnﬁ: the influ ] nt pipes will be seen

The natural soil i 3y '
n which the reservo W €
. . 1Ty if in the Slxth ard “()Ll].d he lllﬂ.d‘
18 Su-ﬁiclﬁﬂnf retentive to require very 1ltt10 if any puddhng on the bOttOnl‘.
EOI convenience m Clcanslﬂg, the hottom Should be pai‘cd with Cobbl.c tones or
y ston

covered with 6 inch of
; . concrete, and graded with a slight inclinati
from which the hottom could be drained. e

There is reaso i
ason to believe the natural soi
) : ] soil at the botto i
ould be very retentive, but the same proof of it is not 3;: uzlc Bt
i and.

The results of esti
sults stimates of reservoirs i i
be stated. oirs in different parts of the ety will now

The details ;
e details of thoge estimates will e found in appendix B
e ¢ - A

—_—

\\}:' S

Heightin feetof R | Earth [
Locality. top w]f.x:‘e'rca °“°L!§?%?icﬁé}s£?m}i;f i 5{:;; . ‘I Cost.
| T | b 2}

Sith Ward. cooeenree 50| 2,000,000 | Earth. | 235,052 22
il e e 150 | 3,000,000 i 40,000 00
) e emnid o 130 | 10,000,000 82,510 17
L T R LR 150 | 20,000‘000 135,817 ]
) T 150 \ 33,000,000 264,154 03

Pirst Ward. ... 150 | 10,000,000 268,302 b7
o £ B | 3000,000 - Masonry. ! 62 79

::—_—:—*:__'_—'_.—.-—-'_"-——-"‘""_‘ ———— e — — T

On account of the distance of the Fourth Ward Reservoir from any of the
pw;pf)sed pumping works, it hag been left out of the present comparison, but it
might be made very useful hereafier in case enlargbments <hould he needed.
Many other gizes and forms of yeservoirs eouid be suggested, hut the foregoing

ave believed to be enough, so far as this hranch of the subject is concerned, to

decide upon & general plan.
congidered is the plan o) yelting wuler

The next branch of this subject to be
on ihe souree from which the

Lo the reservoirs. This must depend very mueh up
supply is to be taken. For obtaining Lake water, four leading projects have
one by means of a tunnel from & point 3000 feet out from the

peen considered ;
ks on the west side of Milwaukee

shore, on a line about N.W. to pumping wor
River just betow the dam, and thence by a foree main to the Sixth Ward Reser-
yoir ; one by means of a tlexible cast iyon inlet pipe from a point 700 feet out in
the Lake to pumping works about 100 yavds noxth of the line proposed for the
tunnel, thence by & furce main to the Qixth Ward Reservoir ; this will be called
No. 1 Lake Shore Project ; one by means of u flexible east iron inlet pipe from
o point about 700 feet out in the Lake, to pumping works on the shove opposite
Ward Reservoir, and thence by a force main to the Sixth

the proposed First
Projeet ; and one com-

ward Reservoir ; this will be called No. 2 Fake Shore
meneing about 000 fect novth of the last mentioned, and connecting with ke

First Ward Reservoir ; this will bt called No. 3 Lake Shore Project. These

plans will be more minutely described in the order in which they have beenmen-
tioned. 1st, The tunnel plan. This was suggested in eonsequence of the suc-
eess of the Chieage Lake Tunnel, and the appavently similar advantages for con-
strueting such a work in Milwaukee. Itis proposed to make it 6250 fect long.
but in all other respects substantially the same a8 that work which is 10.567 feet
long.

See drawings 1 and 2 for further partieulars.

er plans for taking the water near the shore.
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heavy freshets is by no means certain, for at such times the river may send its
water two or three miles out into the lake, there to be driven in whatever direc
tion the prevailing winds may take it.
The cost of the Chicago Lake Tunnel was $457,845, ineluding an acknowledged

profit to the contractors of at least 850,000, as well as all extras, preliminary
surveys and other expenses, superintendence, contingencies and every other
items of expense paid by the city, through the Board of Public Works, from the
first inception of the tunnel, till after the introduetion of water into it. Sup-
posing the ground at Milwaukee to be equally favorable to the construction of
such a work, and estimating its cost in proportion to its length, then one for your
city would cost $271,000—say $280,000. It is true this mode of estimating does

not allow quite enough for the erih and shaft work, but the error on this account
could not exceed $10,000, which coult he move than made up by taking advan-
tage of the experience gained at Chicago.

Is it certain that the ground at Milwaukee is as favorable as it was at Chicago,
for the construction of such a work ? This question ean only be decided hy
making extensive bovings at & cost of several thousand dollars, and as no ap-
propriation for such an expenditure has heen made, they, of course, have been
omitted. They could be made at any time hereafter, should the committee upon
farther consideration deem the tunnel plan the most desirable.

Itis proposed to make the upper part of the land shaft of the tunnel, o gate
chamber containing three compartments, one to admit water from the lake, and
two furnished with gates to control the flow of water to the pumping wells. The
land shaft to be located east of the canal, and the pumping

g wells on the west of
the canal, just west of the Humboldt Avenue. The short tunnels from the gate

chamber to the pumping, to he circular, 4} feet in diameter and constructed in
other respects like the main tunnel. The pumping wells to be circular, 32 foet
in diameter each, and 261 feet deep below the level of the canal, or twelve feet
below low water of the lake. These wells to be formed by building their curbs
first on the surface of the ground and then sinking them by excavating the
carth from within them. This process seem Judicious en account of the trouble-
some nature of the soil above the elay, which is not reached in that vicinity,
till you get about 12 feet below the surfuce. The hottom of these wells to be
formed by heavy oak timbers and planking, concrete and brick masonry, resting
on each other. ~Onthese bottoms thus prepared the foundations for the pumps
and engines are to be placed, In the first construction of the works it would not
be necessary to sink more than one of these wells. By making it a little oval in
form and placing a division wall across it in connection with the foundation of
the engine, it could be made to answer the purpose of two wells, so that one
compartment might be in use, while the other was empty for the purpose of re-
pairing the pumps or cleansing the well.  (See drawing No. 3.) The probable
cost of the gate chamber, one pumping well and the connecting tunnel, judging
from the cost of -similar work at Chicago would be §40,000, including the various

vontingencies which it is go difficult to estimate, hefore comumencing works of this
kind.
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The Engine House and grounds have been con?idcred clau'cfu:llj;,t a;;lgll:iagz
d. (See Drawings 3 and 4.) The great \'arlct.y of plans . s
e for such a purpese by judicious and well instrncted persons, wou
Pi'es‘m.t”d‘ 0: :n )tiolnq to say thnbt those 1aid before you are the best tl}at. could be
‘““ke;:” c‘-:;hr} meu.t.‘ that ims been aimed at was to show how a building could
arranged. §

3 3 I P s, ab t same (Y g =
be crected ...“llf[ICICUt for present pur 0ROE, the sam “tll ﬂndlll(lttl]io of {\-ddl

’

tions or enlargements to meet foture wants, and yve
ases. i

])O%ly'cexalixillil1g the drawing it will be. seen trl‘ia-t & Ttﬂflnbgel;q it oy

centre and two wings fronting on the river. The cen 1]c 1(; etm.i:,q it

each wing 64 by 45 feet. TheTlce:\;:re t(;) }ta.f;::?az:;d; ;:U”;l Stm;e m:s;m.y, %

i . he foundaty g 4

:E{f toon}(jca:fdli-i];fisgctlllme roof to he mostly of wood, the ci{inlmlo;* :o tb:m.l::l

feet high above the main floor of the centre building, mg?t Sllt :; ,bl‘ic]:‘e oo

at the base and tapering to 8 feet near the top nn-(i t.o be built e

: p -uction of the works only the centre building would- he necessar) : ;

{:T;Ztteiotlnlsltrtll;‘(}f)lf'm\lvhich conld be used for the boiler room, 1"cpan' E:]u;)}:ut;?i coﬂc{;:

In order to provide storage room for coal, sheds would have fo 0,,1.0und e

enginé house. For this purpose it is proposed t‘-n gmde.tl_w ELCC]:I)I,-__‘ s

end and back of the engine house, and to build retaining walls :

e drawings. e .
shoT“;:: :zt;t];utecl costcof the Engine Iouse and grounds complc-‘t.c;, nc-(;‘ozg;:go;l]
this plan is $60,000—but at first it is believed that WO_l‘k to t-hox\ .:.;110 ful.:il;r’ oy
might be omitted, leaving an expenditure of onl_y 5.3:}3000. ;- s]x P
duction in the first outlay might he made by substituting wood c,:‘r )~11 ki_ B
objectionable in some respects, cspecia]]yl on account o_f ﬁr;s, iltc::::; ngcrienc(;
advantage of giving a sufficiently long time tf) determine by actus S
what the future wants of the city will require in the way of pex‘mam‘i S a:l‘
than can be done at present. Besides, eight or ten }:cars 'hence,; eﬁ c;:mu]d
thorities might feel much more able to erect a structure in wh:c]:t all E,tas;:e o
delight, it being well known that the I’umpin-g Works of a large 01'3' i
its chief" attractions, not only to its own inhabitants, but to strangers. i
scarcely an engine house of this kind in tlhe fzountry,.mor‘elthinr t:‘:mc:'re ::OB-
years old, the owners of which do not desire it was either larger,

i ore attractive in appearance. e
ver;::: iotf :xl'der comes the question of Pumping Engines: Mnc‘h exan:x;mt:;i:;
has been given to this subject, yet much unce-rtainty remains. F ortun(; ?Syof &
uncertainty, so far as the interest of large cities are actually conc-c:ne (i AP
great practical importance, notwithstanding so much has been said an :

rary. '
2 gzz‘;ioihfr:;cﬁa:: points must be kept in view when a.n attem‘pt is ma;lle toﬁi:
cide upon the relative merits of different kint}s of pumping en%;nll;s, su;: ofn; ai;;
cost, quantity of fuel required to pexform a given amount of. \-\o? s cdos] i a4
‘ tenance, (including salaries, repairs, oil, waste, &e..) durability and liability

proposed with a
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at;x;;:ls alt;e.ulvnts ‘.\ simple glance at these points will show how utterly im-
P . el I§ -tn decide upon the relative merits of different kinds of umpi
engines by trials of only a day or two in duration, even if those trials werg al 4 n‘E
conducted by lthe ablest and fairest persons to’ he found. 0:113" years of ::311
::t;:aclszs:li:;;zq1\1}1;0(1 in the s.upp]y of cities, can settle beyond a doubt some
b ‘.].JC th .a.-mnomy o.t fucl.alono, though very important, is notthe
L aken into co.nsldel‘ahou. The condition of the engines as to
ora 10‘?1 must be taken into account. A few years since, it was the very
geuerul l)ellc?ﬂ that Cornish Engines were decidedly the best m;t only for dmirf—
ing deep nu{]os, but for supplying cities with water. T];is belief is not so
phrevn]ent as it e, cither in this country or Great Britain. Now it i;'. knov;n
that equally satisfaetory results have been obtained by other forms of engines.
(_.1::10: ;Ze ‘ll;ll'zse::t ]fur[jc)sns of this report it will be considered sufficient to in-
s ..(1 un 'nn“ n to be enough to secure the erection of twe pumping
Witgh ;iu\ul h all t]llﬂ'll‘ appendages complete, capable, each, of supplying the city
b the,ooﬂ,ﬂlﬂi:.gnhons daily, or, not less than 50 gallons to each inhabitant, un-
i 'p pulation becomes 150,000, For this purpose $125,000 is known to be
2 itc;;noi,lglll)(:l:ﬁr a]cmnk and fly whe_el, or a Worthington engine be adopted.
e ‘ ;):ilglnt hrest to :utlnpt a (:Tm-nish Beam Engine, about 50 per cent.
et . added.  There will be time enough to decide fully upon the form
Tname after the general plan of the works shall have been adopted.
Wou;dnltl::zl:zlft (‘lescription ?t" the different forms of engines above mentioned,
bl }._ ¥ a.ncumbet' this report, and it will be considered sufficient to say
ornish engines have been adopted in Lousiville, Jersey City and Clevelnnfi
iCl‘t::nk anr%l fiy 'w]:.cel engines in Brooklyn, Chicago and St. Louis, and Worth->
fzinczlnsz:;zg:;;e.‘;;llillf(;l::ll‘:r.idgc, Oh:‘u'lestmlz and Newark, while all tlilese will be
g adelphia, that city having recently contracted for a Worthington
ca;[: ;joirzgjfid:f zonnet(.at the pumping works with the reservoir by a two feet
b u;e 3:3 7501(1)58 Im;lltﬁd cost of-S,EQOO, or, for 1400 lineal feet 812,600,
e o ,750, gallon reservoir to be adopted, or, for 1200 lineal feet,
¢ 3,000,000 gallon one should he adopted, $10,800. In either ease it is
proposed to avoid going across property that dues’ not helong to t i 3 :
Gy ; g to the eity or the
Sii?hc‘;nnzct.log with the tunnel and other plans that fix the reservoir in the
a'r : ‘11; is proposed to lay down the following large mains to supply th
fg‘;eueral dlstrfbution throughout the city, viz : 11,260 lineal feet of 24 ifcphypi s
21'62(?3 gr;:]:::l?li; e\;lgfh'lt;r:‘h Hul?bard, Lloyd and Fourth streets to Spring strerft
inch pipe on Fourth street, south of Spring t :
Menomonee Ri h ia Uni ’ i e
) iver, t enclc via Union Lake across the River; Main and Division
;’Ii-zzzsr:s?:c:;t;r;ss“the P;I‘VEI‘ to the‘Reservoir ; and between Main and Forest, on
g ]i;leal fpltmi s ;e‘ets crossing the'River.
Mm-ﬁ Bles cet of 12 inch pipe on Wisconsin street, between Marshall and
a n Vliet, between Fourth and Eleventh; on Spring, between Fourth and
Eleventh, and on Walker, between (ireenbush and Jones. ‘

1

al feet of 8 ineh pipe on Marshall street between Division and Wis-

9,880 line
iver; on Buffalo between Main and

eonsin ; on Main between Division and R
Jackson, and on Eleventh, between Walnut and Spring.

More cavefnl future examinations wmay show desirable changes in this
arrangement of large mains, but for present purposes this project is deemed
sufficient. 1t will be seen that it provides for a complete circnit from the reser-
voir through the west, south and ecast portion of the eity back to the reservoir,
also for a connection on Wisconsin and Spring streets, between the east and west
side mains, which would be of great importance in case any portion of the main
cirenit should be interupted by aceidents or other causes.

1t is proposed to make the viver crossings by means of wrought iron syphon
pipes let down into beds prepared for them by dredging.

Phe following is an estimate of the probable cost of the system of large dis-

tributing mains, viz :

11,260 lineal feet, 24 inch pipe laid at $9.00 - - $101,340 00
26,030 ¢ ¢ 16 ¢ H5.50 - - 143,165 00
10200 ¢ ¢ 12 « 850 - - 36,045 00
ogse « %o« & &« 40 - - 23,712 00

Allowance for extra cost of 1200 lin. feet of syphon pipe
above regular cost of 24 in. pipe, including dredging
and all other expenses, at $17.00 - - - - 20,400 00

Two 24 inch stop cocks, - - = - - - 600 00
Ten 16 inch stop cocks, - - - - - 2,000 00
Four 12 inch stop cocks, - - - = - - 500 00
Four 8 inch stop cocks, - - - - - - 320 00

= % 3 - 400 00

Eight 6 inch blow offs, - -

$325,452 00

The arvangement of sialler distributing pipes, including all those of 6 and 4
inch diameter would be essentially the same, whatever general plan of supplying
the eity might be adopted. The ‘quantity of these pipes to be laid down will
depend upon the views of those in authority at the time with regard to the esti-
mated amount of actual revenue or public benefit that would justify the neces-
sary outlay, without attempting to designate streets or localities in which such
pipes should be laid, it will be considered sufficient for present purposes, to as-
sume that before the works can be completed, not less than 50 miles will be
demanded. Calling one half 6 inch and the other 4 inch, aud allowing $1.60 a

running foot as an average cost of both sizes, this rate will be found sufficient

aceording to. Chicago experience to cover all expenses of laying, repawrs of

streets, stop-cocks, fire hydrants, superintendence and contingencies, at present
prices for labor and materials, Fifty miles or 264,000 lineal feet would then cost

$422,400.
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The following recapitulation of the cost of the different items, going to make

up the total of the tunnel projeet, is based on the adoption for purposes of com-
parision, of 10,000,000 gallon reservoir :

Tuunel, crib and shafts, - - - - - - $230,000 00
(rate chamber, pumping wells and connections, - - 40,000 00
Engine house and grounds, - - - - . - 60,000 00
. Pumping engines, - - = = & - - 125,000 00
Foree main, - - - - - - - - 12,000 00
Reservoir, (10,000,000 gallons,) - - - - - 82,5610 00
Large distributing mains, - - - - - 328,432 00
General distribution, - - - - - - 422.400 00

£1,350,342 00

The next projeet in ovder is, No. ! Lake Shore, oceupying nearly the same
ground as the tunnel project, but taking the water from a point much nearer the
shore. .

To avoid the uncertainties and risks of a tunnel, in the present lack of abso-
lute knowledge with regard to the nature of the ground, it is proposed to take
the water from a peint about 700 feet from the shore, There are three general
modes of accomplishing this ; one by means of a basin, extending a short dis-
tance along the shore and out into the Lake, to protect the inlet entrance from
being suddenly choked up with dvifting sand and gravel : one by means of a
covered and protected aqueduct, vigid in structure, either of wood, masonry or
iron ; and oue by means of o flexible iron pipe, laid in & dvedged trench, deep
enough to be out of danger. The first of these modes, adopting a break-water of
piles, filled in with stones, would he the cheapest, but much the most expensive
to maintain, not enly on aceount of the perishable nature of the pile work, but
on account of the tendency of the basin to fill up gradually with sand. If solid
masonry should be adopted instead of pile-work, this would be very expensive
and would not prevent the basin from filling up with sand entirely, though prob-
ably would to some extent.

The second mode is very difficult to construct in w sutisfactory manner, and
liable so to change the shore ultimately, unless laid quite deep, as to cause the
inlet entrance to ill with sand.

The third mode, though quite expensive at fwst, would be free from the objec-
tions against the other two. It consists of a cast iron pipe with flexible joints.
In prineipal for such purposes, this is no new thing, having been adopted by the
great Watt for crossing the Clyde at Glasgow. Various medifieations of it have
been used at diffevent times and in different countries since.  For the purposes
of this report it is proposed to adopt the patent of Mr. John Ward, of Jersey
City, who has recently been very sueeessful in putting down such pipes and who
estimates the cost at about $1.00 per inch in diameter for each running foot of
pipe, but who of course would require a careful survey of the shore and hottom

E d ; . " !
of the lake, with the necessary soundings hefore making 2 proposition to do the
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A length of 750 feet of 36 inch pipe, would be ample for a suﬁ:mlent
work-- 3 gter for many years to come, and go far enough out to aveid all
qu&ntlty & wzz)les from floating ice, and would Dbe much less likely, to harbor
pl'ﬂbable tr%u a bagin would. The estimated cost of this would be $28,800.
g "m wells and their connections with the inlet pipe, need no't be so

e Puu?:a?ﬁ foet as those for the tunnel project, but as the difficulties thn.t-
S tered from boulders, and a great influx of water cannot be esti-
e e‘nzou:lhdinity. an allowance of 825,000 will be made for these items. It
?M{ted gltla(t:- n%tleﬂs't ¢ quarter of this would not be needed. -

. 110139 Engine House, the plan suggested for the Tunnel pru_]ect.would be

;-101“ tlltefm-' tghis. The éstimated cost will therefore be the same with th'e ad-

sx} : cle 5.000 for a stronger protecting wall against the waves of the Lake.
dlt;;‘ol?eofl;ﬁz;)ing engines will be congidered thelsume for t.his as-i:ortthe ':::ﬁ::i
project, although theoretically, they should be a little more 'expensn e tom
ereater strain required to pump through a longer force m{_nn. e Rl
) There should be on top of the Lill, just above the .pumpmg wm1 1 ts‘s 6300 {;
the land for which will be estimated at 85,0.00, {encing an;l srhct 8 Latlly“ ‘St;h.“.,n
coal chute from the top of the hill to the boiler room, say I:JUU;-:TM‘ 3 edie'i
for visitors, as well as the workmen, say $1,500. lt. would be ‘sa e ; -. lg:ut iy
to have a stand pi ¢ on top of the hill, connected with flle fc?lce main ; .]oqin..
need not be over 80 feet high, and might be construct'ed m’thotuf: m; 'c:;se. ni
tower, yet, with sufficient arnament not to appear unsightly. at an exp

8 ing $3,000.

in?l:hfl';%c: ::Slnm petween the prumping works and the J'L*r-:cx'\'iuix:, \\'_ould be 4,8001

feet long, it is proposed to make it 2 feet in diam'ctcl-, crassm:g the 1-1‘\ei:;1;t0

¢anal just below the dam, by wrought iron syphons ol) thc_ same (hzmmte'l——1 l, u

feet, at $900, would cost 843,200, The extra for the syphon, “(1)-“:. ‘(.

34,6{]0, and as the pipes must go through private prupfﬂy part uij th(.‘, i lslla::i,

something should be allowed for land damages, say $5,000, making in all do2.

200.

1 distributi i conld be the same for this as tor the Tunnel
Reservoir and distributing pipes would he the sawe 1o thix

roject. ' L
; A recapitulation then of No. | Luke Shore Project would stand thus, viz:
‘ ‘ i - - $28.,800
Inlet flexible pipe - - - o « "507;00”
Pumping well and eonnection with inlet pipe ) - .;3,000
Engine house and grounds, includiug ghove profection - : )-"000
) . . 2 : 2 = _ :n-D’
Pumpings engines, - - - )
E : S 11,000
¥ Coal yard, ehute and steps, - . e
g 3o - g = B
' Stand pipe, - - - = r,n’-)ug
Foree main, - - - - - = » -_:;m
v Reservoir, (10,000,000 aallon.) - s = 5 ‘]:1;143“
Large distributing pipes. - - - & 2 ‘_l.fm,.w:)
General distribution, - - - S = 22y

21 .140.34;
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No.2 Lake Shore Project takes the water from a point, the same distance from

the shore as No. 1, but nearly a mile further from the mouth of the river, or, on
the line of North Street extended to the lake. A similar inlet pipe, engine

house, pumping engines, reservoir and distribution being proposed, the only
difference being in the force main, which would be 7,450 feet in length, passing
southward along Fifth Avenue, thence along the strect leading to the south end
of Harrison St., and thence along the line of North St. to the reservoir, crossing
the river with a syphon 40C feet long. The total estimated cost of this force
main is $71,050.

A little over 800 feet of its length, and upwards of £7,000 of cost could be
saved, if the rights of way could be secured along the line of North St. extended

eastward It would be better to pay that sum than not to diminish the length of

the force main as much as possible.
The items of estimated cost of No. 2 Lake Shore project, would then stand
thus, viz :

Inlet flexible pipe, - =

. . ; - 828,800
Pumping wells and connection, - - - - 25,000
Engine house and grounds, - - - - 60,000
Pumping engine, - - - - - - 125,000
Coal yard, &e., - - - - - - 11,000
Stand pipe, - - - - - - - 5,000
Force main, e - - - - - 71,050
Reserveir, - - - - B - - 82,510
Large mains, - - - - - - 328,432
General distribution, - - - - - 422,400

$1.159,192

No. 3 Lake Shore Project takes the water about 500 feet further from the
mouth of the river than No. 2.

The inlet pipe, pumping wells, engine house, pumping engines, coal yard, &e.
would be the same as on No. 2. There would be no need of a stand pipe, and
the force main would be but 1000 feet long, 2 feet in diameter and costing at
$9.00 per foot, $9,000. The reservoir to be on the square owned by the eity in
the First Ward, and considered as set apart for this purpose. For the purpose
of comparing the different projeets, & reservoir containing 10,000,000 gallong
with top water level 150 feet above the Lake has been adopted.
cost as stated before is $268,398.

Its estimated
One, 35 to 40 feet lower could be constructed
for one-thivd this amount, but the saving of cost could not eompensate for the
loss of head in the higher parts of the city ; in fact a large part of the novth-
western section would be without any supply most of the time. For that part of
the city a reservoir with a top water level of 1530 feet above the Lake, would not
be one inch to high.

From the reservoir, it is proposed to lay a two feet main along Second Avenue,
Prospecet, Division, Chestnut and Fourth 8t=, to Spring 8t., a distance of 14,850

fopt—16 inch pipes
thence along Lake ; ;
along Fourth gt to Spring St., als
gt along Greenb
nut, making in all e
from Division to Lyon; on Wi

Fourth to B .
f\r‘;’(:;\k::;?, from Greenbush to Jones, maki
and 8 inch pipe on Main St.,
consin to Division; on
nut to Spring, making a
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in s far river,
f the Division 8t., along Main southward to ther 1
rom & oty £ ! : i
&t. to Union, thence northward across the Menomo ¥
s o a sixteen inch pipe southward from Lake

h St. to Railroad St.; also on Fourth, from Chestnut tou\\gatl-
119, B f :et of 16 inch pipe—12 inch pipe on Marsih.n- St.,
W Main to Marshall; on Vliet St.,

seonsin St., from
leventh:; on Spring St from Fourth to Eleventh, and. on
Wi ne in all 11,610 feet of 12 inch pipe;
from Divisi(m- to River; on Marshall, from ‘ﬂ:ls-
Buffalo, from Main to Jackson and on Eleventh, from Wal-

11 9.880 feet of § inch pipe. « The estimated cost of these

large mains would be

- - £133,650

14.850—24 inch pipe at $9.00 - - i e

senr AT S S v s

111610-—12 wo B350 - - i
’ B " (38 2 .40 = - e - 23,

s i s at 17.00 - 15,300

}9)?85? allowanee for 900 lineal feet in 3 syphons at 17.00 :,000
Axtra 8 - ] , ’

- offs, -
Stop eocks and blow "

1e by this project as by the others.

L% i i
The general distribution would be the b bl e wiadl o]

The estimated cost of the different items of N

stand thus, viz ) ) R - 828,800
Inlet flexible pipe, - . % ) ) ” 25,000
Pumping wells and conneetions, g ] j 60,000
Engine house and grounds, '_ ) ) : 25,000
Pumping engine, - ) ) i B 11,000
Coal yard, &e., - i i ] . : 9,000
Force main, - ; ) ) X . . 268,393
Reservoir, - : : ) ) : . 302457
Large maing, § ) i : > - 422,400
General distribution. - = $1_,;3,72,0E(—}

i i king the supply from the Milwaunkee
o P“’j_e"'h 1: 101-321":&2:“;0(::‘(3?:;;; the canpal just west of Humbol(tllt
s P“}"Plfg 1be1 I::a,llecl the River Project. No detailed plans or‘es1 ‘1~
A aved of the buildings and machinery necessary for : 1,5
oy g 13“;'1) smation has been obtained by correspondence and other-
i Suc}:\'l:dmwil‘l. be cufficient for purposes of comparison.
¥

iv ity of the River water,
jon of comparative purity ©
ivi {he present the question 0 I . e
" T'V"J“"“S_ fn:ﬂanlz tobe assured that there will be at all times, 1}:b Otl}luf e
u_ is very ‘:}f for the present, and probable future wants of. thc.a [l ?r, b e
°‘en;q“:m : 'i\e that quantity to the requisite height for distribution: .
hesides to ral ¥

wise as, it is beli
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ham informs me, that in the fall of 1867, the quantity of water passing through

the canal, was only equivalent {o 100 horse power. Now if provisions is to be

made for a population of 150,000 with 50 gallons daily to each, the theoretical
horse power to raise this quantity 150 feet high, would he 71_;—??&-%235&1?“:189.1.
But to this should he added at least one-fourth, to allow for friction of machinery
and pipes, and effeet of backwater making 236.3.  The probability is, that 230
horse power would be & moderate estimate. Tt iz therefore evident. that at times.
from the very commencement of the work a ¢team engine would have to be in
readiness to meet a state of low water which has alveady oeenvred and which,
owing to the constant improvement in the drainage and ealiivation of the
country, is more likely to oceur hereafter.

Supposing however there should be no serious objeetion to the construction
and occasional use of a steam engine, it is desirable to know what might he saved
in the first cost of the works by this plan, and what in the anuual maintenance.
Nothing could be said in the fizst cost in the Foree Main, Reservoir, Large Dis-
tributing Main and General Distribution. These items, ag estimatod for the
three fivst described projects, amount to $845,342.  To this should be added the
cost of wheels and pumps, foundations, flume and gates, house and damages to
mill owners on the canal by taking so much of their water ; also the Ausiliary
Steam Engine. They are now erecting at a contracted cost of 56,800 at Phil-
adelphia a turbine and pumps with flume and head gates to elevate 7,948,000
gallons daily, 96 feet high or only two-thirds the work of raising 7,500,000 gal-
lons 150 feet high. Fifty per cent. added to 56,800 dellars, would make 885,
200.

The foundations and building at a moderate estimate would cost 230,000
more.

The auxiliary engine, boiler room and chimney, at least £50,000, and, if
$34,800 be added for damages to mill owners, the total of these items would
he $200,000, which added to 8845,342 would make the total estimate of the River
project $1,045,342.

The average cost of raising 1,000,000 gallons of water, 150 feet high by steam,
Jjudging from the returns of several of the large cities of our country, was $16
in 1867—This for 7,500,000 gallons daily for 365 days, would be $43,800. The
cost of raising 1,000,000 gallons 96 feet high at Fairmount, is reckoned at $2.00
or for 150 feet, say $3.00. The cost of raising 1,000,000 gallons 186 feet bigh at
Montreal appears to be about $3.00 Allowing for difference of currency and
prices of labor, that would make the cost rather more than $3.00 for 150
feet high in Milwaukee. 7,500,000 daily for 365 days at $3.00 per million, would
cost §8,217.  The occasional use and expense of the steam engine should he ad-

ded to this. If one-tenth of the total annual cost by steam, or 84,380 be ad-

ded, it would not be extravagant. The probable saving then by the use of water

power with occasional use of steam, would be $43,800—less $12,597 or $32,203

per annum, whenever it should become necessary to pump 7,500,000 pallons
daily.

The following is a recapitulation of the different projects thus far considered:
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=_— |pstimated cost per annum of
Designation Ilistimatcd costof construction. ; Pl"I"‘l"?I’?:lg 7,500,000 gallons.
esigna . ‘
— @ | £13,800 00
1 T neliaevesvaan | :?’153501342 00 ‘l "'13’800 00
Lake Tun o 1/140,342 00 ‘ san
W Ihake BEgTe .- ‘ 11150,192 00 3,
s ) Tom ' : 43,800 00
No. 2 T t { 1,272,050 00 1‘1,597 00
a2 5 P 1os53a2 00 | 139 R
T S o5

would be not only cheaper to con-
the others. Would that difference
The answer to this question de-

1t %‘ill {hus be scen that the River project
struet, but much cheaper to maintain than
- bl

2
justify its adoption in prefevence to the others ?

w i B i [ { mpt deter-
dS upon ot'ﬂers, Wh'}ch it ould be fOll m !.'()l'l.l encmeel to attew '[}t to or
pen Y ;

ine. Te can only state probabilities as they exist n; ]11.;1‘11111 JEW. .
ot isfied with the River ?
itizens aally satisfied Wi
d the citizens, be genera e 2
wl(ilu})e in its present condition, can it be presexry ed. in t-h.c fut;.u e i;r C-lt-lfcm g
f‘“‘“ 't‘el; 2 With regard to the first of these questions, intel 1g<m1 B
e che appear tT) differ among themselves. With regard tokt e ; uizl(‘
. : i 0 as @ B
o rience of other cities in this and other countries, be ta m: t; h'griw;
e ust be no. Baltimore and Hartford have abandoned the o
swer 1 : : by ¢ : =
= m'“ 4 Philadelphia and Cineinnati have seriously nglmt.edtthc dq;lhc o
S‘;Pph‘iﬁv &‘;)ufer sources ; the former still considering the sub‘]:c}-j an -
e ] : account of the very har
ler having fallen hopelessly ba \e
water of any other available source. -
i 1 and pre)
iver water should be introduced 3 B
?Etm cli.n‘:i; it. the revenue from water rents would be fseriously z\fflecte: :;um
o Vi water o
i th : e was ;owcr to tax the property holders, whether they wan ‘13( i
. ‘ i y satis ;
1ests IIt is not enough in a large city, to give the people what 3uuﬂf;ee : o
- < i v sus N,
% a wholesome water, but it is necessary to keep it above the susy o
e an 3 ; : = ‘T
P T ity, otherwise they refuse to take it, or demand a supply from n
impurity,
at an enormous cost. ———
ewslilou‘:d these considerations lead to a preference of tho: LukedI;he n:,mst -
0] i st expensive an
? ] project is the mos i
should be chosen ? The tunne . e .
. :t“ain with regard to contingencies. No. 1 Lake Shore 18 tl:le :ﬂter nll,n,ly ;
:oet as ’No o would cost only about $18,000 more, and takes 1ef ‘mce
i L i i er .
mile further from the mouth of the River, it should have ;he ire L
r fr the shore, b
o the water from so near :
o by T 1y, and Cleveland and Buffalo, are seeking to get
to abandon its shore supply, h : i S
qil'adﬂ :faih: evil of theirs? The difference between Milwaukee and C:ucai -
‘ ‘ i River is very stagnant, -
i In the first place, Chicago 11
respect is very great.

d w Milw v i tions
are! ith il aukee River. The former SC]J(IS out its ﬁlthy ElCC‘.'lllllﬂﬂ. 1008
P o

i stantly runnin
in occasional and large quantities, while the lattcr_ belt:gl({lozflz.;‘:;gj o Lﬂki
stream never becomes so filthy as the former, and very s¢ o Frealcdh
far out. The point at which it is proposed to tale th.e wa er(‘-l ; - )ump%ng
nearly three miles from the month of the River, while the Chieago} i

¢k upon the Qhio, on

ndice to any considerable extent
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works are only ene-fifth that distance from the mouth of the Chicaro River - and
yet, Chicago was supplied from the shore, for nearly ten years ljef‘ore sei-iou.q
complaints were made of the quality of the water furnished. The complaint‘;
at Cleveland, are said to be only in the winter, and to he cansed principally b\.:
the oil refineries, At Buffalo, they take their supply from below the city, an;l
at a point near, and sometimes over which, the discharge of their river ,ﬂmv.
S}.wuld the supply from the Lake shore for Milwaukee, become affected by the
River, not very probable at present, the city no doubt, would be in a much better
position a few years hence, to go a mile or so further out into the Lake either
by means of a flexible pipe or a tunnel, than at present. :

The possibility of obtaining a supply from some of the small lakes, west of
the city by gravitation alone, as New York, Boston, Baltimore and Albany re-
ceive theirs, has been already mentioned. Dr. Lapham, who has furnished so
much valuable information for this report, states the distance to the neavest lake
that would afford a sufficient quantity at a suitable elevation, to be not less than
30 miles by any practicable route. Supposing the quality of the water to be un-
exceptionable, the cost of an aqueduct of thai length, such as those supplying
the cities of Boston and Baltimore, and as small as Lconvenience would allow
would be at least $2,000,000. Supposing the ground to be the most favorab]e,
that could be found for such a work, that is a dividing ridge of just the right
height all they way, requiring no costly excavations or embankments, no bridges
or culverts, and leaving out dams, gate houses, waste, rivers, land and land d;m-
ages, fencing, &c., the cost could not be less than $1,500,000. If these items be
added, the eost at & moderate estimate would be upwards of $2,000,000, making
no allowance for a large storing reservoir, which has been found necessary, both
in New York and Boston, to enable the cities to supply themselves, while nﬁtking
necessary repairs to their aqueduct.  The brick work alone, in the cheapest
part of the Baltimore aqueduct, cost $50,000 a mile, before the war, when prices
were much lower than they are now. These considerations arve deemed suffi-
cient to set aside, for the present, the claims of this project. The time may

~come, before the present generation passes away, when neither $2,000,000 nor

$5,000,000 would be looked upon as a serious objection to gravitation works
provided the supply in quality and quantity was all that could be desired. ’

In almost every city, during the discussion of a proposed water supply, there
are persons who advocate the claims of Artesian Wells, on account of there sup-
posed economy. Very little attention has been paid to them in the preparation
of this report, for the following reasons, viz : The quality of the water to be ob-
tained, is always a matter of great uncertainty, the quantity cannot he estimated
before hand, neither the height to which it will rise above the sarface, and of
course, the cost must be a matter of great doubt;till the completion of th(: works.
Artes?nn Wells that have answered all expectations for the limited purposes
for whic_h they were intended, especially in densely populated districts,
have failed sometimes in consequence of other wells being a quarter or
half a [mile off. sometimes from exhaustion of the subterranean reservoir
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that supplied them, and sometimes the quality of the water has become sud-
denly disagreeable. Although several of the largest cities in the old and in the
new worlds have attempted to obtain supplies in this way, not one of any im-
portant magnitude is known to rely wholly or pl'ihcipally upon such a method.
In determining whether to construct such works as those just considered, it is
usually deemed very important to know the probable amount of revenue to be
obtained from them. This depends not only upon the number of inhabitants, but
upon the comparative characters as to quality and abundance of the existing
supply and of that to be introduced, and upon the power of the city to tax every
householder along the line of pipes laid, whether he choose to take the water or
not. These are questions which the committee can answer better than their en-
gineer. It can be safely said however, if the analysis of well water taken from
the town pump near the City Hall, by Mr. Bode, is any criterion by which to
judge of the well water of Milwaukee generally, it requires no prophet to say
that it will soon be very unsafe to use it. The experience of all large cities has
been, that sooner or later, they hiave been obliged to abandon their wells and

natural fountaing for most domestic uses and for many important manufacturing

purposes. To aid the committee in coming to some conclusion with regard to
this matter, the tabular statement of the receipts from water rents in most of our
important cities has been prepared.  (See appendix C.)

An examination of that statement will show that but one of the western cities
mentioned, obtained a water vevenue of over one dollar per annum, for each inhabi-
tant of the entire population duving the fivst ten years after the water was intro=
duced, and that none of them have since obtained more than one dollar and a
lialf per annum, for each inhabitant. The actual value however of an abundant
supply of pure and wholesome water to a city, cannot be measured entively, or
even principally hy the revenue to be collected in dollars and cents. The im-
portance of such a supply to public buildings, for the extinguishment of fives, for
increasing the growth of manufactures, and most to be desived of all, for improv.
ing the sanitary condition of the city, and consequently its general prosperity,
cannot be estimated by a money standard. New York never has received, and
probably never will, in direct water taxes, the interest on the cost of her works
and current expenses, yot who that knows that city believes for moment she
could be induced by any amount of money to go back to her original mode of
supply.

In view of the fact that the population of Milwaukee, is not yet 150,000, and
may not be for some years to come, and in view also of the present necessity of
having the works built by private capitalists who ave likely to be governed by the
prospect of a sufficient revenue to justify their outlay, it hecomes a question of
great practical interest,—to know what portion, it any, of the expenditures pro
vided for in the estimated cost could be safely omitted in the first construction.

. To begin with the largest items, let the pipes be taken.  The estimate for thege
including the the force muin, but not the inlet, amounts to $821,882. Could they
not the be made smaller or of cheaper materinlg, than cast iron. It would not
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be prudent or advisable to make the pipes for the general distribution any smal-
ler than 5 and 4 inehes. All experience in other cities proves this. The large
maing, if somewhat smaller, would no doubt answer the purpose for a few years,
but it would not be long hefore others would be called for. To illustrate the im-
portance of having large mains, especially for extinguishing fires, take the one
proposed from the Sixth Ward Reservoir to the crossing of Spring and Fourth
Streets, a distance of about 11,500 feet. A 24 inch pipe of this length would
deliver 5,000,000 gallons daily with a logs of only 15 feet head, while a 16 inch
pipe of the same length could not deliver the same quantity in the same time
without a loss of 105 feet head. The difference hetween these two might cause
more loss in a single fire than the larger pipe would cost. It would also make
the difference, when the supply for the city exceeded 5,000,000 daily, between
having the waterin the upper stovies of the 11011395, and not having it in even the
basements in some portions of the city. It might not he necessary for a few
years to lay down all the branches of the large mains, hut they would be re-
quired for a population of 150,000.

With regard to a cheaper kind of pipe it would be folly to attempt to use it for
the large mains. For the small distributing pipes, possible for the 8 inch mains,
cement lined sheet iron pipes might be used, if faithfully made and laid down,
and great care taken never to put them in newly made or yielding ground, and
a saving of perhaps §100,000 in the first cost be effected by it.  Such pipes have
given great satisfaction in some towns and small cities and have caused great
disappointment in others. The propriety of laying them in Milwaukee is, to say
the least, doubtful. Wooden pipes of the smaller sizes, wrapped with strips of
iron, spirally, and both coated and lined with & bituminous preparation, have
recently eome into use in some cities in New York, and appear to give good satis-
faction. There are about as cheap as the cement lined pipes, and would prob-
ably be safer in yielding soils, but they have not bheen used extensively, suffi-
ciently long, to prove their durability or their merits, as "compared with other
kinds.

By adopting temporarily a small reservoir of 2,000,000 to 3,000,000 eallong, a
saving of $40,000 might be made i but this could hardly be allowable, if the
River project should be selected. In that case a 20,000,000 reservoir would he
very desirable to let the frequently turhid water settle.

With regard to pumping engines;it would not be wise to crect machinery that
would have to be removed or supplemented in a fow years.

By using a temporary structure instead of substantial buildings for the Engine
House, some $35,000 might be saved in the first cost, and in the end prove a wise
course, as the city, whenever it comes into possession of the works, will be in a
better position than at present, to erect a handsome and convenient structure,

Possibly from $200,000 to $250.000 might be saved in the first cost of the
works, by doing as above mentioned. The works would however, be worth ahont
as much less as the saving in the first cost,

ditures for constructi

de ‘ . i
i ufmuch depends upon the state of the money market, as well as the time
as s

and rates of payments to the contractors.
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1d take about two years to construct the works. Interest on the expen-
it on, and perhaps commissions for the sale of bonds, should
Y

d to the probable cost of the works, but how much, it is not easy to say,

It should be mentioned here, that while 50 miles of 6 and 4 inch pip-es for
ne:al distribution are considered ample, for the probable wants of tﬁz :lti; ;Jln
o i -, be necessary to add to them
i rorks, it would no doubt; be v
: ot completion of the works, i :
o ﬁ;lly hefeafter, 20 that by the time the population reached 150,000, the total
annu g

eneral distribution will probably be 100 miles

length of pipes required for the g additional 50

thus inereasing the cost of the works up to that time, Whatever the
T :

i ipes may cost. .
ml;:s Ofl'ﬁilliae well to secure all the ground that would ever be needed for the
Wou s

H 3 < o [-
largest size of reservoir suggested, so that in ease it should ever he thought ad
ar,

visable to construct it, the ity might not be compelled to pay, not only high rates
for land but to remove costly buildings.
CONCLUSIONX.

From & cavelul examination of the foregoing statcmonts', it will be seen, that
in the t state of knowledge on the subject, the choice of a plan f01:‘&up—
S Presefl ilwaukee with water, lies between  No. 2 Lake Shore ’ and
plying the city of Milwaukee with water, li : sl
the © River Project.” The former has decidedly the m.‘ antag ith reg el
purity of source at present, and, with the po-wer of making extcnswljzl. o‘u;mnc-
the Lake, of maintaining that purity for all time tolcome. The latter 1.% =
what the advantage in first cost, and very much i:-o in the probable f;ut:]:le cln]):so-i:c
pumping. In most cities, if such an alternative \\'-e‘re prese‘utet, ; ellc iy
would undoubtedly be made of the Lake supply ; but 1f und::r ?nm p‘u:u ln;l M
cumstances you should feel compelled to adopt the River I 1'031.30‘t, m]lvmtncl;jri“
may congratulate yourselves upon having so good som:ce of .supp‘,zl ot j:w
with, and trust to the future growth and wealth of the city t(f eon:s iuclghs%cl
pumiﬂng works, on the Lake Shore, or a tunncl. from the west side of the River,
to a point as far out into the lake as may be de:,-u-u?ﬂu. o

As soon as it shall he determined which project is to be adopted, and \\. ethier
the works are to be eut down at first to suit a population not_much exceeding the
present, instead of providing for the probable wants of the city, ten years henccf,
the full details of the differeut portions of the work can be arranged a-n.d speci-
fied 5 but till then, such a labor would be uselessly expensive and require more
time than can be now spared.

What is now presented, is believed to he all that is necessary to L‘ifuh]t‘; the
Committee to make a judicious selection and vecommendation to the City Lm.lr'l—
cil of a general plan. After that however, it will be very important to give
further consideration to some of the details of whatever plan may be adopted.

The surveys necessary for the preparation of this repoert, were mnde‘ljm_y My.
Theo. D. Brown, of Milwaukee; the drawings and ealenlations of quantitics, by
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Mr. R. V. Beaumann, of Chicago ; ang My J: G, Chesbmugh, has assisted in
revising estimates, Preparing statistica] information and other la
to present the plans and report in their prese
as their engineer; are muel indebted to Dy, 7.
information he has so kindly furnisheq.

bors necessary
The Committee ag well
H. Lapham, for the very vuluable

it shape,

Rcspectful]y submitted,

E 8 CHESBROUGH,
Civil Engineer,

APPENDIX 4 »

Tothe Honoraole Ldward O Nedll, MUayor of the City of Milwauiee -

T herewith present (10 result of an analysis of three s

Iyzed at the request of Dr. I, Huebschmann,
taken at the foot of Mason St. ;

dam ; and of spring water, from

closed table shows the quantities

amples of watept ana-
The samples of lake water wepe
of water from the Milwaukee River, above the
the public pump, on Mavket Square, The in-
of soluble matter contained thevein, the simple
substances and the manner in which they are combined. The quantity in each
case analyzed, was 1,000 grammes, and the vesult is expressed in grammes ; but
i order to make the matter more clear tg those who are not accustomed to the
computation of Frenclh weights, T have given the corresponding valye in Troy
graing, caleulated fo one gallon,

The water all containg more or less of
pertion and amountg greatly vary in the
tain are harmless, and are, in f

the same soluble matter, hut the pro-
different samples. The salts they con-
act such as are necessary to make them palatable
a5 a beverage, for perfectly pure op distilled water is insipid ; whereas, on the
other hand, water containing the salts of lime and magnesia in excess is hard
and unfit forr manufacturing and ordinary purposes. Besides the golyble salts,

the water analyzed containg free carbonie acid, and the rivep water, a trace of
organic matter, too small to be weighed.

Experience hag shown, that watey
to the gallon ix wholesome, and
in objectionable quantitics, they may be said to be prefer
analyzed, and wel] adapted to eulinary and

holding in solution not over sixtee

1 grains
» &s neither the lake nop river w

ater contain them
able to the spring watep
all other general Purposes,
GUSTAVUS BOD E,
of John I1. Pesely & Co,

Signed,

D

3]
L}

, : P
od table shows the analyzed three kinds of Milwaukee water, expressedin
The annex

French grammes—the quantity analyzed in each case being 1,000 gra.mmee{.‘
Tenc :

Lake. tiver. Spring.
277" 1.4653
7 il 0.1484 0.2772 oo
Total Sqluble_é\lattcr... - ' e U‘Oﬂfz 0:2509
e S e 0.0054 s 00396
Chlorine......co..o.0, — o150 ﬂ.Oo.v-iL | 0.029
Silic&c Afm(f‘l‘l]cmm ......... i anela ggign ! 0.1997
e 00134 - ! e
Cathomte et 0 om0 Oopgs | oai
Cart:lonl%,slstgéi.lil.n. s e hlices 0.0067 I
e of Sodium....... .
* Comined s o  0.0056 0.0037 | 04134
Choloride of Sodium..,..... ‘ U 0.0666 | e
Sulphate of Seda.......... | 00036 ..., O.I.JGZ
Sulphate of L]il?l(ﬁ.. ST e 01073 | ggié‘%
Carbonate of Lime......... i Kiirs 0.0987 i 346G:
. g{,_]rbona\tf_(tl)f‘ Magnesia......| 0.0160 00524 -_---]»-——-—09_3—99___ 7
Silicic Aeid.............t.s v

In Grains, caleulated for one gallon U, 8. Standard measurs.

i Lake, 1 River, ! Spring.
! £ ! 5 : | 78.5682
Total Soluble Matter...... .- 8.303; ! 16);33? | TR
Sulphurie Acid ,......... | 0.4243 | ae oy

p._ ..... 0.3295 0.1~§., ‘332128
g?i]igi;ni-c.iél'.::: il 09775 29176 22128
Oxyde of Calcium, ..... .. , 3,06‘1&; 3 ggn L
Oxyde of Magnesium. ..., | 1.960 Lo il
Carbonic Acid........... ! 1.9779 9?‘}]""1 il
Oxyde of Sodium........ 0.5197 0.374 ]

J ined as follows : | : S
Ch%g;?c?énoef Sa:dltl)lm L 04425 gigg? 309
Sulphate of Soda........... ... 7 | : ! oo
Sulphate of Lime...,...... 0.609 . i .9992 i Rl
Carbonate of Lime....,.... = 4.3418? : *‘3?.'")875:3 ! i
Carbonate of Magnesium. . . .| 1.9345 ; .7 o E et
SalcIeAlGid L. L | 10811 | 3031
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APPENDIX “Bj NO 1.

ESTIMATED COST OF A PROPOSED RESERVOIR IN THE SIXTII WARD, MILWAUKEE,

To morn 2,000,600 v. & GALLONS.

9731 Cubic Yards Excavation. «.at 25 cents,

............... $2,432 75
7839 © ¥ Fmbmkmont wop AU B ofl mverersaeen 3,919 b0
1683 LRl 5 13 § wmnes TPl 7 e s ves 2,524 50
546 “  RabbleStong . swene B00 5 Lodeliisssicamssme 1,638 00
i W PRI insnanrss e BI00 e e senimnce 3,432 00
1434 ‘0 Qutside slope........ s R A e A e 1,075 50
740 Square ¢ Concrete on hottom .. 1.25 ... ... ........ ’925 00
2150 € % Turfing........c...e. 05 A e 537 50
600 Lineal Feet Gravel Walk......... L00 * ... ....00nii, 600 00
Influent & Effluent Pipe Chambers. ... .o00iee, 1,000 00

100 Lineal feet of 2 feet pipe laid..... B0 "N umveaesns awesms 3,400 00
Stop Cocks..... oouinn TR i W e s veve. 1,000 00
Sewer and pipe for drainage........... BN oo 3,000 00
Fencing and slope.....covvvuvrrevnns . i A 1,200 00
Tand and Damages........... C e T o 3,000 00

832,684 75

Superintendenee and Contingencies 10 per cent.. ... Ceees 3,268 47

£35.953 22

APPENDIX “B’’ No. 2,

ESTIMATE COST OF A PROPOSED RESERVOIR OF MASONRY IN THE FIRST WARD,
MILWAUKEE, 10 10oLD 3,000,000 v. 8. GALLONS.

1706 Cubie Yards Excavation,.......... D NS, o o dme i vaes $426 50
19477 ¢ W Filling;,....... sl 60 2o s ...11,686 20
654 ¢ % Puddle;. s s onliT8 & wasw DRE R e . 1,144 50
0939 “  Rubble Masonry,......1000 tegatononnnnanos 99,390 00
1953 Square *° Pavement........ s 1287 M s e, (2441 20
57 Cubic  ** Brick work,...... s Tt | Lo vsaameras 955 0
135 M  Qopingy, s 208000 Y Loiiiieniesne.. 4,050 00

Cut Work, &e.,, ...t R woe 1,500 00
200 Lineal fect of 2 fect pipe;c..o.a... 350 5 il iy el 1,700 00
Stop Cocks.. vuv oenn R REEE S s epsese 130000 00
Sewer for draining and pipe......... vumsacronie 5000 00

8126,693 45
Buperintendence and Contingencies,. ..., . cvees 12,669 34

$139,362 79
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APPENDIX up,? No. 3. .
D, MILWAUK

ot OF A PROPOSED RESERVOIR IN THE SIXT 1 WAR :

AR Al “ro nonp 104 000,000 v. 8. GALLOXNS.

. e

. $8,973 75

25 | IR R o B e
35.800 Cubic Y ards Excay Aation, . cevemenes at r,;cc:l S = i
) ."1(5"“4 i i Fmbankmeut; e : i s i
: M L aeseanes » )
2"’,4‘3" i Puddle. ooee sttt 1.50 a
i (ﬂﬂg Broken Stone underpay ing,3.00  oeeeeeerer T
: L T .
;v‘f,;g H K PATINE; e e ettt 6. (12 # g 5 7:035 .
';;23 Square (onerete on bottom. ... @G P premses cee ) g
;’,..,m 3 i1 ¢ Slope Dressing.saeccvee 25 Qi 1, o
7,770 o @ pParfing, . eeee ettt 1.‘8.:) o s i
1 feet Gravel walk,. SRR e
1,050 Linex Influent and B Fﬂuenh p1po Chambers, caeesrsscess !’(J;(is(; -
JBB0 swweems wemiee ; ;
W feet, 2 feet pipe Taid,.ooeees 80 cremame ettt e
g I'hree-2 feet, and one-1 foot Stop Coeks,.vnvrenes ;,000 "
Sewer and Pipe for Arainage,.....-eoerets . 2,500 o
Fencing and slope, 71500 N
L.and not belonging to T L N b i
$75,009 25
7,500 92

vantinencies, 10per cent. ...
Hu]lerinrun'lmln-.c and Contingencies 1

82,510 17

\PPENDIX t-B;” No, 4.
AL cr WARD, MILWAUKEE,

YETIMATED € T OF ROPOSE ERYVO N B SINT
ESER IR IN THE Sl

ES Q8T U A PROPOSED R i

g ) TO HOLD 0 OQU 000 u. s. GALLONS.

Y Y 812,814 25
H1,257 Cubie Yards Excav A PR at 25 G(.‘,:ltb ........ 1277 o
1,103 w W Flng,eeeees ot s e i.:':') e o il
53,685 ¢ W REmbankment,. ..o . B0 e i
-;,313 H (0 Puddle,...seeeeen s 1.5(_! ............. e
naeg ¢ Proken Stone. ... i s
"ll:'w‘J £ o Paving s eaee e et G008 W maweae weonEh 1:475 "
3 ‘ i et AR W e e y
8000 ¢ <+ Dressing Slopes,. - b St e
13,419 Square & (onerete 6 in.on bottom, M,, e
10,000+ Goparfing, .eeoeeeerrtt 25 s SR ''''' e
1 )4(3 Lineal fect gravel walk,. .1.00 Rkl o
Influent and bﬂim nt p\pc ch.nubm ........... ol
5 U O & L
1,100 Lineal feet 2 feet pipe laid,. 850 eents. .o coe Tt m
Stop Cooks, & wae e risnesses st P
gewer and pipe for drainage, ooossere T i
Fencing and Blopes, oo v wnnase T s
and and AAMBEESyc oo sttt W
N ) $123,470 50
i 12,347 05
Superintendence and Conlingencies,. .
Superinte $135)8” ~
&4 ‘
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APPENDIX “B,? No.b.

ESTIMATED COST OF A PROPOSED RESERVOIR IN TIE SIXTIL WARD, MILWAUKLE.

59,415 Cubic Yards Excavation....voviuivennn..itt

104,815 ¢ ¢
7956 ¢ 5
15,841 Square
]5,841 i 4
]8’648 53 o
4087 Cubic *
4087 ¢ =

CAPACITY 33,778,046 U. 8. GATLLONS,

20 ¢ents.... 511,883 00

Embankment.. . .ooiiiiioe 50 % ... 52,407 50
Puddle inside slope.......... G172 1 L 11:934 (1}
Outside slope dressing....... 30 < i 4,'752 30
L V5 SN S 50 7;920 50
Conerete on bottom.......... 1.23 % ..., 23310 00
Rubble inside slope......... .00 ** e 12,961 00

Pavement...ooivviewiivane 600 ¢ .0 24,522 00

2100 Lineal feet Gravel Walk............v0vun 1000 % ... % 2300:00

3565 Cubic Yards Rubble Masonry in Div. Dam. 10.00 ¢

.. 33,650 00

23T 1 & “ Briek ¥ & 20,00 % .... 4,860 00
81 . o« Copying * i - 40.00 ..., 3,240 00
800 Lineal feet 2 feet pipe laid........ .... 8.50 ¢ ..., 6,800 00
- BOpCoekss, was siisanivin $is DR & S SR sistaries 4 45000400
Sewer and pipe for drainage.............. S e 3;500 00
Fencing and slope..oviviiaivinnin Eniaidat i eaiateren & B4D00 O
Land anid darmages. o weswamnonems v ruon sisewie e+ 203000100

z $240,140 30

Superintendence and Contingencics.

24,014 03

$264,154 03

APPENDIX “B.”” No. 6.

ESTIMATED COST OF A PROPOSED RESERVOIR IN THE FIRST WARD, MILWAUKEE,

caractTy 10,000,000 v. 8. GALLOXNS,

261,939 Cubic Yards Embankment. ... .......... . Thets Y.L, . 8196,454 25
3,187 « i DEIAIe e s s L Sl e BB 2
1,564 ¢ ¢ Rubble stone, . ......eevs ooen-2300 ¢ viiies 4,692 00
1,493 ¢ . PARINE, v opncoiimrsmn Hsrsione e o oI IOD T TG RO 587 0)
5,278 Square **  Concrete on bottom,.....coovevns D% e 6209750
16,5619 *¢ “  Slope dressingoutsideand turfing, 75 cts...... 12,389 25
1,050 Lineal feet Gravel walky.....ooovooveoneo22 100 ois 1,050 00
650 ¢ % Qutside connecting pipe,........8.50 “ coooin 5,525 00
Btop Cocksjiaviuivivas s e e R R 1 OO ()

17750 FeBeing, s s ssnivnnnsass svoin sopaenssossamsins 5516000

8243.993 25
24,399 32

$268,392 57

Superintendence and Contingencios,.......ov.
.
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APPENDIX ©C.7

Water Supply and Reservonr—and Populatmn of Sever

R —.-—[_ = ; 1 :
W Ipopula- }2

wl).ui\ Sup- Water |Popuid

pl\ inuv.s. 'l{c nts. | o

. - City. Date
Name of C lt}.‘. ate B ona

1850 ‘| 5,857,900
Boston. ... ‘.:l&h’sfi |15 546,300
Jsen (17
1566

d:h”silnl .
| 3 37660 .
206, 156%

ork. lqo(l .
\(\\ \ S 1855 ak

50 | 5, 441 185
1855 11,A0”1“‘5

< 00 ‘
J 1860 ‘u 182,066, 494,42
‘-- 1::12,‘.‘) I!..'S'l 019, ").t

AR L1866 "! 180, .3%

300, 256, 400
501 410,106

Brooklyn

...I 141000 < auweman |
153,193

Jersey City... 1
i LU

| 1 - |
Chiengo. .- - 1560 | 4,690,073 _-u,u-_’u! 17892 L e

18045l v ceninm s

|
]
vineinnati Jhseo | 5,000, oc.m 17
Cinc 1‘1“.11.\li. gLl Bt Tog! 270,52

AST .141. .,.\,uﬂt_l,
‘1 ; 50,000, .

54:1)41_,... .e
|

netlml

348,664 .
1105 W\-’a
\ 1.417, 1 i

i 1839, was 7
Average receipt for 19 cities in

Take N nom e por

| | |
31 1(;‘[ 1002605 s v forerianas

al Large Cities.

Remarks.

en from Lensus

t]&.u

conts per 1000 gallons.

].1 ¢ p' c;



